Pharmacological modifications of the neurotoxic action of the noradrenaline neurotoxin DSP4 on central noradrenaline neurons.
Systemic treatment with the noradrenaline neurotoxin DSP4 (N-[2-chloroethyl]-N-ethyl-2-bromobenzylamine; 7 days) led to a marked and quantitatively similar reduction (-80%) of endogenous noradrenaline, [3H]noradrenaline uptake in vitro and [3H]desipramine binding in the frontal cortex of adult rats. Inhibition of monoamine oxidase, and/or 1-dopa administration 1 week after DSP4 produced very small changes in brain noradrenaline and dopamine levels. These results are all consistent with the view that DSP4 produces an acute and selective degeneration of central noradrenaline nerve terminals. Pretreatment with the noradrenaline uptake blocker desipramine prevented the action of DSP4 almost completely, while treatment after DSP4 had minute effects on DSP4-induced reduction of endogenous noradrenaline and [3H]noradrenaline uptake. The data suggest that the irreversible neurotoxic actions of DSP4 are very rapid and largely complete within 0.5 h after DSP4 administration. Measurement of catecholamine turnover using monoamine oxidase inhibition by pargyline indicated an increased noradrenaline turnover in the remaining nerve terminals innervating cerebral cortex and hippocampus after DSP4, while dopamine turnover appeared to be decreased. Pretreatment with d-amphetamine and clonidine or subsequent treatment with oxotremorine were without effect on the DSP4-induced reductions of the regional brain noradrenaline levels. Morphine pretreatment was also ineffective, while repeated morphine administration after DSP4 produced a significant potentiation of the DSP4-induced noradrenaline depletion in the frontal cortex, cerebellum and the spinal cord. Pretreatment with the monoamine oxidase inhibitor pargyline led to a very pronounced counteraction of the DSP4-induced noradrenaline depletion in all brain regions analysed, in particular in the occipital cortex. The data suggest that morphine can potentiate the neurotoxic action of DSP4 while pargyline can counteract it.